Introduction
Inflammatory arthritis (IA) is a growing burden in Canada. 1 It is estimated to affect more than 1 million 2 of the 36 million Canadians. 3 The number of individuals with rheumatoid arthritis (RA), the most common inflammatory condition, has well surpassed
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Warmington et al the capacity of rheumatologists in Ontario to effectively care for these patients. 4 Although new models of arthritis care continue to advance in rural areas, 5, 6 adults with IA still represent a significantly undertreated and growing population. 1, 5 Patient education is well recognized as an essential component of specialized arthritis care models. 1, [7] [8] [9] [10] However, access to care, and importantly, to patient education is lacking in remote areas in Ontario.
Arthritis patient education can take many forms and, depending on the program, is associated with improvements in disease knowledge, [11] [12] [13] [14] [15] [16] [17] disease self-management, 18, 19 and coping ability. [20] [21] [22] [23] [24] These outcomes are known to reduce health care utilization and costs to the health care system and, importantly, improve quality of life for people living with chronic disease. 18, 19, 25 However, there remains a gap between the education required to successfully manage a chronic condition and the education that primary care practitioners, and even physician specialists, can provide in treatment-focused care. The targeted education that is available to patients in larger urban centers is often inaccessible to those living in rural Ontario.
Offering an education program, such as the "Prescription for Education" (RxEd) program, to individuals with IA, in their communities, is one way to address this gap. The effectiveness of the RxEd program was validated in 2011. 26 A pilot, wait-listed controlled study demonstrated that a 1-day IA education program delivered by an interprofessional arthritis care team was feasible and improved arthritis self-efficacy and other secondary outcomes in people with arthritis. This was apparent in people with different stages of the disease and with disease duration ranging from newly diagnosed to 48 years. The program was expanded to include telemedicine delivery when Advanced Clinician Practitioner in Arthritis Care (ACPAC)-trained clinicians working in rural and suburban areas across Ontario recognized the potential benefits of the RxEd program for people with IA in their communities. Delivering program content via telemedicine technology (videoconferencing) is an accessible, learner-centered approach to education that supports disease self-management.
A number of studies have explored the use of telemedicine for patient education and self-management among individuals with chronic diseases. They have determined that telemedicine is indeed a feasible method of delivery. Jaglal et al 27 evaluated the delivery of a 6-week chronic disease selfmanagement program, comparing two telemedicine formats, point-to-point videoconferencing and multipoint conference design. This study concluded that the self-management program could be successfully delivered by using telemedicine and showed that outcomes were similar across the two groups (improved self-efficacy, positive health behaviors, and health status). Another group explored the feasibility and efficacy of a telehealth stroke self-management program for rural participants and found this program to be well received by all participants and was associated with improvement in patient outcomes, compared to a wait-listed control group. 28, 29 In addition, several studies have explored the feasibility and effectiveness of using a variety of telemedicine technologies for diabetes education. [30] [31] [32] [33] These studies reported improvements in clinical outcomes, and they report assisting patients with the management of their disease. However, only a few have directly compared telemedicine to in-person delivery. As with our prospective study comparing the effectiveness of telemedicine and in-person delivery of RxEd, 34 they found similar trends in outcomes over time when comparing different modes of delivery. 27, 29 This project sets out to achieve two objectives: first, to understand the feasibility of using videoconferencing to deliver the RxEd program, reported herein, and second, to compare telemedicine delivery of RxEd with face-to-face (in-person) delivery. In a separate publication, 34 we report on the two modes of delivery in terms of patient outcomes including arthritis self-efficacy, arthritis knowledge, coping efficacy, illness intrusiveness, and effective consumer.
The purpose of the present study was to explore the feasibility of and participant satisfaction with telemedicine delivery of the RxEd program by triangulating quantitative and qualitative feedback from RxEd participants at remote sites with input from the ACPAC-trained educators and facilitators.
Materials and methods

The RxEd program
The RxEd program, a 1-day education session for adults with IA, was developed in response to a recognized gap in arthritis care. Patients' knowledge of their disease, and in turn, their ability to manage it, was lacking. The RxEd curriculum was developed in collaboration with arthritis care professionals, a person with arthritis, and an adult learning specialist 26 and based on the results of a patient-centred needs assessment.
The content of the program focuses on helping participants better understand their arthritis and manage the pain and other challenges associated with this chronic disease. The session is delivered by an interprofessional arthritis care team and includes short presentations, panel discussions, Open Access Rheumatology: Research and Reviews 2017:9 submit your manuscript | www.dovepress.com
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Telemedicine delivery of patient education time for questions and answers, and interactive small group, facilitator-led activities. Each remote site has a local extended role practitioner (trained through the ACPAC program) 35 who provides in-person facilitation.
Telemedicine delivery of RxEd
In order to adapt the RxEd Program for telemedicine delivery, two professional development workshops were offered to both the interprofessional educators in Toronto and the facilitators at the remote sites. The workshops focused on videoconferencing fundamentals and the use of videoconferencing specifically for patient education. They incorporated videoconferencing technology, linking various sites, and simulated the RxEd learning experience. Emphasis was placed on the importance of applying sound patient education and adult learning principles in this unique virtual environment. The workshops demonstrated that technology can be manipulated to optimize the sense of social presence by using set camera positions and multiple microphones. Guidelines for slide presentations were also shared. Most importantly, the workshop modeled effective teaching strategies to actively engage remote participants.
The RxEd program was delivered to learners in Toronto (in-person) and via videoconferencing technology to participants at six remote sites, including Thunder Bay, Sault Ste. Marie, Sudbury, Timmins, Orangeville, and Brampton. Didactic presentations, as well as the panel discussions, were transmitted to the remote sites. One local ACPAC-trained physiotherapist or occupational therapist led small group activities at each site, answered participants' questions, managed the videoconferencing technology, and facilitated participants' interactions with the other sites.
Recruitment
Participants included RxEd program attendees (patients), as well as the RxEd program faculty (this included the educators delivering the content at the in-person site and the local facilitators at each of the remote sites).
Patients were recruited from arthritis care clinics at an urban teaching hospital (in-person site), as well as through six ACPAC extended role practitioners working across six rural and remote Ontario communities (remote sites). Program attendees who were eligible to participate included adults (aged ≥18 years) with IA attending one of three full-day RxEd education sessions held in the fall of 2012, spring of 2013, or fall of 2013. Attendees had to have been diagnosed, by a clinician, with one of the following IA-related disorders: RA, psoriatic arthritis (PsA), systemic lupus erythematosus (SLE), inflammatory bowel disease (IBD), or gout. Participants at remote sites who consented to be contacted for follow-up research were invited to participate in the qualitative interviews. Attendees who could not complete the survey or interview in English were excluded.
All RxEd program attendees were invited to participate in the program evaluation. They each received a study introduction package, including evaluation forms prior to the beginning of the 1-day session. Following the RxEd session, attendees were asked to indicate, in writing, their willingness to be contacted for the purposes of follow-up research. Approximately 1 week after the session, a research coordinator called those individuals who agreed to be contacted over the phone. Attendees were provided with details of the research study and asked whether they were willing to participate. If they agreed, they were mailed a study consent form for review. About 1 week after mailing the consent form, the research coordinator called the attendee to answer any questions and, if appropriate, obtain consent to participate. The research coordinator obtained verbal consent using a structured, approved consent checklist. This study received ethics approval from St. Michael's Hospital Research Ethics Board.
Immediate post-program participant feedback
RxEd attendees completed a paper-based program evaluation immediately following their education session. Following each session, local facilitators returned participants' anonymous evaluation forms to the research coordinator by secure courier. The evaluation included demographic information including age, sex, education, living situation, as well as diagnosis, disease duration, disease activity, and disability.
Disease activity was measured by using the rapid assessment of disease activity index, 36 and an abbreviated, eight-item, version of the Health Assessment Questionnaire (HAQ-8) was used to measure disability. 37, 38 The evaluation included 16 items rated on a 4-point scale (ie, strongly agree, agree, disagree, and strongly disagree). Items addressed participants' overall impressions and more specifically their perceptions of the quality of the videoconferencing, presentations, and facilities as well as an open-ended space for comments. Because the present study was focusing on the feasibility of telemedicine delivery of RxEd, it reports on participants' overall impressions (whether or not the session met expectations; willingness to recommend the program to someone else with IA) and their views on the quality of the videoconferencing (ability to hear the Open Access Rheumatology: Research and Reviews 2017:9 submit your manuscript | www.dovepress.com
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Warmington et al presenter, ability to hear participants at other sites, ability to see who was speaking at the remote sites, ability to see the presentation slides, and adequate facilitation of interaction between sites).
Post-program faculty (educator/ facilitator) feedback
Following each session, faculty were asked to complete a 2-page feedback form ( Table 1 ).
The form included openended comment boxes addressing 1) the quality of the videoconference including audio, visual, and other technical considerations; 2) the quality of interaction between sites; 3) the small group learning activities including timing, task completion, and group dynamics; and 4) any other feedback. Feedback was discussed at a debriefing meeting, and action items were compiled and implemented in the following session(s) in keeping with quality improvement methodology. 39 
Follow-up participant interviews
Semi-structured interviews were conducted over the phone by the research coordinator and digitally audio-recorded for verbatim transcription. Two members of the research team independently coded the transcripts and conducted a thematic analysis. The interviews were based on a topic guide addressing two main issues: 1) the usefulness of the RxEd program (participants' expectations of the program, whether their expectations were met, usefulness of the information provided, and perceived benefits of the program), and 2) the quality of the videoconferencing (ability to see and hear the presenters, ability to hear the discussion between sites, and usefulness of the interaction between sites).
Results
In order to examine the feasibility of delivering RxEd via telemedicine, the present study reports primarily on the characteristics and perceptions of those participating remotely. Table 2 lists the characteristics of in-person participants for comparison.
Immediate post-program participant feedback
In total, 123 program attendees participated in one of three sessions delivered over six sites. Eighty-two percent (36 inperson and 87 remote) completed the post-program evaluation. There were no significant differences between groups in age, sex, diagnosis, disease activity, disease duration, or disability ( Table 2 ). On average, remote participants were 58.6 years old (standard deviation [SD]=13.3), and most were female (n=76; 87.4%), had a postsecondary education 
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Telemedicine delivery of patient education (n=45, 52.3%), and lived with at least one other person (n=67; 78.8%). The majority of these participants had been diagnosed with RA (n=60, 85.7%), either on its own or in conjunction with PsA, SLE, or IBD. Disease duration varied with a mean of 7.9 years (SD=11.2). Mean disease activity was 4.7 (SD=1.8) and HAQ score 0.6 (SD=0.4), indicating little disability.
The vast majority of participants reported (% who agreed or strongly agreed) that they could hear the presenter (n=79, 92.9%) as well as the discussion between sites (n=70, 82.4%). Most could see who was speaking at the other remote sites (n=72, 85.7%), and they could see the presenters' slides (n=81, 95.3%). Most felt that interaction between sites was adequately facilitated (n=79, 94.0%). Overall, 100% of respondents reported that the session met their expectations and, similarly, that they would recommend the program to other people with IA ( Figure 1 ).
Post-program faculty (educator/ facilitator) feedback
Between four and ten educators/facilitators submitted reflective feedback after the three RxEd sessions. Depending on their availability, a subset of the educators, facilitators, and the research team participated in each of the three debriefing meetings.
Educator and facilitator feedback validated the program evaluation data. Feedback suggested that having local facilitators to manage the videoconference technology was essential and that the overall coordination of the program content, technology, and flow of the day were very important and well managed. Facilitators noted that, for the most part, they and the attendees could see and hear the presenters well. They noted some challenges hearing comments from other sites and, as such, acknowledged the importance of the educators repeating questions posed at other sites. Facilitators also requested that educators "treat the video camera as if it's a person," to encourage eye contact with the camera and therefore the remote participants. Some facilitators even took the opportunity to share their appreciation for being involved; they noted the psychological benefits of the program to remote attendees thanks to participant interaction, the expert content, and having their questions and fears addressed.
Follow-up participant interviews
Six participants from across the remote sites completed follow-up interviews. Demographics are not reported due to the small sample size. The six semi-structured interviews were conducted between 2 and 6 weeks after participants had attended the RxEd program. Interviews ranged in length from 5 to 15 min.
Remote participants reflected on the value of the program, delivery via videoconference, and the impact or potential impact of RxEd. They noted that the program goes beyond the education that physicians and individual health care professionals can offer in a clinical setting: … I actually went there because I really needed to know more about this medication they were putting me on. I was really scared to go on it. After listening to all these things they had to say, I decided I would try it …
Discussion
Patient education empowers individuals living with arthritis, as it helps them understand their chronic disease, and also offers strategies to self-manage their symptoms 1,7-10 Unfortunately, there are many barriers, including distance and a lack of qualified health care human resources, which prevent patients from accessing appropriate, comprehensive education. In the present study, the issue of access was addressed by offering the RxEd program to individuals with IA, in their communities. Delivering the education program, via videoconferencing technology, with the support of specialized arthritis facilitators was feasible, well-received, and as effective as in-person delivery of the content. 34 Participants provided rich feedback addressing the technology, the immediate and short-term impacts of the program, and the unanticipated benefits associated with peer interaction and the presence of the facilitators.
Of note, all the respondents reported that they would recommend the program to other people with IA. Educator and facilitator feedback aligned with the strengths and weaknesses of the program and the technology identified by the participants. Program modifications between sessions addressed weaknesses where possible and reinforced the use of a quality improvement approach to meet participants' needs. Finally, Open Access Rheumatology: Research and Reviews 2017:9 submit your manuscript | www.dovepress.com
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Telemedicine delivery of patient education in addition to some constructive feedback about sound quality and remote site inclusion, interview data focused on the value of the program, including the knowledge gained, social support, and the benefits of education, which would have been wholly inaccessible if not offered via telemedicine.
This study had some limitations. First, the number of qualitative interviews was low. Additional participant feedback and more responses from each site would strengthen the conclusions drawn. Another limitation of this work is the potential bias associated with the educator and facilitator feedback. Some of the educators and facilitators are also members of the research team. Finally, the exclusion of individuals who could not provide data in English is also a limitation. The present study recognized that people with chronic conditions who are living in remote areas and whose first language is not English are a highly vulnerable population. They utilize the health care system at a disproportionately high rate and would very likely benefit from accessible, targeted, culturally sensitive patient education. It is hoped that the model of telemedicine delivery that has been used can serve as the foundation for the development of other such arthritis education programs. This is an opportunity for future research.
The strengths of this study include the strong response rate (program evaluation: 82%) and representation from across sites in the qualitative interview data. The present study has three rich sources of data from different stakeholders and time points that allowed for triangulation of study findings. This mixed-methods approach validated previous and early findings and uncovered new information about the impact of the RxEd Program when delivered remotely. Finally, an iterative approach to program improvement grounded in quality improvement methodology was taken. Addressing participant feedback from one session to the next allowed later attendees to benefit from ongoing modifications and encouraged attendees and educators/facilitators to generate new improvement ideas over the course of the three sessions.
The use of videoconferencing for distance education makes the delivery of educational opportunities more accessible to health care professionals living and working in remote areas. Compared to other distance learning modalities -online learning and webinars -videoconferencing is considered the richest media because the technology allows for the conveyance of communication cues (eg, vocal inflection and gestures) and real-time communication. 40, 41 While videoconferencing has become more commonplace, educators are still challenged to use the medium effectively. As a result, the technology can interfere with the learning experience. The artificiality of videoconferencing technology is often blamed for an unsatisfactory learning experience. However, the way the course is planned, and a lack of knowledge, on the part of the adult educator, about how to engage the remote audience can adversely affect the quality of the virtual educational experience as well. 42 Lecture format, in particular, has been shown to leave remote participants feeling excluded from discussions, emotionally isolated, and reluctant to ask questions or to discuss issues. 42 The literature suggests that the introduction of a more participatory pedagogy is better suited to this interactive medium. 43, 44 In the present study, the videoconferencing professional development workshops were an effective intervention that prepared the educators to embrace the media-rich features of the technology. The workshops supported them to integrate participatory education practices in order to ensure that all learners were immersed in the learning experience.
Conclusion
Our study showed that it is feasible to deliver an effective RxEd workshop by using multipoint videoconferencing. Participants and educators saw value in offering RxEd to remote sites using telemedicine. By taking full advantage of the functionality of the videoconferencing medium, the educators were able to encourage active participation and effectively engage learners regardless of their geographical location. The creation of the virtual learning environment made it possible for remote participants to gain new knowledge about their condition from specialized, interprofessional health care providers and, importantly, gave them an opportunity to interact with and learn from their peers.
Future directions
Although the present study demonstrated that it was feasible to use interactive videoconferencing to deliver an effective patient education program, it was acknowledged that facilitation of day-long workshops for targeted communities poses logistical challenges, is costly and time-intensive, and may be exclusionary. As our population ages, the prevalence of chronic diseases, such as IA, is anticipated to increase, as will be the demand for accessible, high-quality patient education. This raises a number of questions related to the reach and sustainability of programs such as RxEd. Future research should further examine: curriculum design (such as shortening the workshop or offering the program as a series of sessions); alternative formats developed as an adjunct (such as web-based learning: eLearning, webcasting); a blended learning approach combining in-person or video-based peer interaction and self-selected, asynchronous, online education as an even more accessible and sustainable option; whether a blended learning approach would achieve similar outcomes; and finally whether tailored, needs-based patient education Open Access Rheumatology: Research and Reviews 2017:9 submit your manuscript | www.dovepress.com
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Warmington et al would improve self-efficacy and health status in this population as in others. 45 There are innumerable opportunities for future study. While leveraging the expertise of ACPAC-trained health care providers, the lived experience and recommendations of patients and clinicians in remote areas, and the benefits of ever-advancing technology, RxEd has the potential to benefit a significant number of individuals with IA. Ideally, the RxEd program will continue to grow and adapt, based on patient needs, within a sustainable framework.
The need for patient education among adults with IA will continue to grow. Delivering the RxEd program via telemedicine offers a feasible and effective solution to this growing demand in remote areas across Ontario.
